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With the accelerated trend of global warming, the thermal behavior of existing buildings, which 
were typically designed based on current weather data, may not be able to cope with the future 
climate. This paper quantifies, through computer simulations, the increased cooling loads imposed 
by potential global warming and probable indoor temperature increases due to possible undersized 
air-conditioning system. It is found from the sample office building examined that the existing 
buildings would generally be able to adapt to the increasing warmth of 2030 year Low and High 
scenarios projections and 2070 year Low scenario projection. However, for the 2070 year High 
scenario, the study indicates that the existing office buildings, in all capital cities except for Hobart, 
will suffer from overheating problems. When the annual average temperature increase exceeds 2°C, 
the risk of current office buildings subjected to overheating will be significantly increased. For 
existing buildings which are designed with current climate condition, it is shown that there is a 
nearly linear correlation between the increase of average external air temperature and the increase of 
building cooling load. For the new buildings, in which the possible global warming has been taken 
into account in the design, a 28-59% increase of cooling capacity under 2070 High scenario would 
be required to improve the building thermal comfort level to an acceptable standard. 
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INTRODUCTION 
A long-term increase in the average surface temperature of the world, usually referred to as 
Global Warming, is closely associated with increased atmospheric greenhouse gas 
concentrations. Because greenhouse gas concentrations are still continuing to increase, this 
warming will continue and may accelerate. Based on the assessment of a number of possible 
emissions scenarios, the Intergovernmental Panel on Climate Change (IPCC) has projected 
that by the year 2100, relative to 1990, the earth surface is likely to warm up by 1.4 to 5.8°C 
(Houghton et al, 2001). This prediction has included the uncertainty in the climate system’s 
response to enhanced greenhouse gases as well as the uncertainty in the amount of future 
emissions. 
The impact of global warming on the building energy use has been highlighted in a number 
of researches, based on either the empirical degree-day method (Rosenthal et al, 1995; Sailor 
and Pavlova, 2003) or the more fundamental building energy simulation models (Scott et al, 
1994; Aguiar et al, 2002). These studies were all able to show that under the condition of 
global warming, the contrast between cooling and heating energy consumption would 
become more significant, but the extent of this effect will vary from region to region.   
While there has been some research effort in the prediction of building energy use, the study 
of the impact of global warming on building internal thermal environments appears to be 
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scarce. In spite of the ability to recognize the importance of updating weather data for 
building design to ensure that buildings provide a comfortable environment (Pretlove and 
Oreszczyn, 1998; Wright, 2002), none of previous research effort appears to be able to 
present quantified information on the consequence of this effect on indoor thermal 
conditions. This could seriously hinder the progress towards the development of suitable 
design and adaptation strategy for the building industry. 
In this paper, the implication of global warming on the performance of air-conditioned 
buildings in Australia is studied. Through building computer simulations, the extent of 
increased cooling loads imposed by external temperature increase is quantified for all the 
capital cities in Australia. The probable indoor temperature increases due to the possible 
undersized air-conditioning systems is also studied. These results should provide building 
occupants and building consultants with information on how the building thermal behavior 
can be affected by the external weather condition. It is also expected that the results from this 
research will form the basis and contribute to the formulation of relevant government policies 
and building regulation. For the property and construction sector, it is also noted that the best 
opportunity to intervene is during the design process when the energy consuming traits of 
buildings are being formulated (Gratia and De Herde, 2002). 
METHODOLOGY 
The research reported here is carried out through computer based building simulation, with 
forecast weather data and sample building model as the inputs. This section introduces the 
study locations, building simulation tool, as well as the specification of modeled building and 
the predicted hourly weather data used in this research. The results of this building 
simulation process, regarding to both indoor thermal environment and the design of building 
cooling capacity and energy performance, will be discussed in the next section. 
1. Study locations 
Table 1: The climate indicators for the capital cities in Australia 
State / Territory Capital Latitude Time Zone VSN HDD18 CDD18 
South Australia Adelaide  34.9S -9 11.8 1007 584 
Queensland Brisbane 27.5S -10 11.0 232 1228 
Australian Capital 
Territory Canberra 35.3S -10 12.0 2160 241 
Northern Territory Darwin 12.4S -9 10.4 0 3450 
Tasmania Hobart 42.9S -10 10.5 2062 37 
Victoria Melbourne 37.8S -10 9.9 1423 244 
Western Australia Perth 31.9S -8 11.6 665 811 
New South Wales Sydney 33.5S -10 11.1 743 556 
 
All eight capital cities in Australia, including Adelaide, Brisbane, Canberra, Darwin, Hobart, 
Melbourne, Perth and Sydney in Australia, have been chosen in this study. The major climate 
indicators for these cities are listed in Table 1 (Thomas and Prasad, 1994). The HDD18 
represents the Heating Degree Days per year with a base temperature of 18°C, and the 
CDD18 represents the Cooling Degree Days per year with a base temperature of 18°C. The 
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VSN represents the average annual solar irradiation, MJ/m²day, incident on a vertical surface 
oriented facing the sun, which is North in the Southern hemisphere. 
It is noted that these capital cities not only possess the majority of Australian office 
buildings, but also reflected the wide climate conditions including: 
• Hot humid summer, warm winter (e.g. Darwin) 
• Warm humid summer, mild winter (e.g. Brisbane) 
• Hot dry summer with cool winter (e.g. Perth) 
• Warm summer with cool winter or temperate climate (e.g. Sydney, Melbourne and 
Adelaide) 
• Mild to warm summer with cold winter or cool temperate climate (e.g. Hobart and 
Canberra) 
2. Building simulation tool 
The DOE-2.1E building simulation software is employed in this study to model the building 
thermal behaviour. DOE-2.1E is a fully dynamic building simulation package developed by 
Lawrence Berkeley National Laboratory (Winkelmann et al, 1993) and has been widely used 
and verified by many countries for developing their national building energy codes and the 
studies of building thermal behaviours (LBNL, 2003). This program is able to simulate the 
interactions between the thermal loads in the building and the thermal mass of the building 
structure, and calculate the hourly dry bulb temperature for each zone and its heating/cooling 
load for the modelled building.  
3. Sample building model 
 
 
 
 
 
 
 
 
Figure 1: The sample building model and the typical zone division for each floor  
The sample building chosen for this study is an air-conditioned, square shape, ten storey 
office tower with a basement carpark (Figure 1), which is recommended by the Australian 
Building Codes Board to represent the typical office building found in the central business 
district (CBD) of the capital cities or major regional centres in Australia (ABCB, 2001). The 
overall specification for the hypothetical building model is given in Table 2 and general 
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description of building physical properties used in the hypothetical building model are shown 
in Table 3. 
Table 2: Overall specification for the hypothetical building model 
Building Feature Base-case model 
Number of Storeys 10 
Footprint Dimensions 35 m x 35 m 
Gross floor area (m²) 12250 m² (10 x 1225) 
Floor to Ceiling Height  2.7 m 
Plenum wall Height  0.9 m 
Building Total Height 36 m (10 x 3.6) 
Orientation One face to each compass direction 
Number of Zones per Floor 9 
 
Table 3: General description of building physical properties used in the hypothetical building  
Building Feature Base-case Construction 
Roof Metal deck, air gap, 150mm heavy weight concrete, roof space, R2.0 batts, 
13mm acoustic tiles 
External Wall 200 mm heavy weight concrete, R1.5 batts, 10mm plasterboard. 20% wood 
stud area. 
Floor 175 mm concrete slab with carpet suspended above basement carpark 
Glass Single 6mm clear glass 
Size Window to Wall Ratio (WWR) = 0.5 
Window 
Shading No 
Infiltration rate Fixed at 0.5 air change per hour (ACH) for outside HVAC operating 
hours and it is assumed that there is no infiltration during HVAC 
operation. 
Occupant  10 m²/person 
Lighting  15 W/m² 
Internal load 
density 
Plug Load  15 W/m² 
To isolate the cooling and heating load for each zone, the air conditioning system has been 
modelled as a packaged single zone unit servicing each zone independently. This method is 
preferred as the present study focuses on the building and its base load, rather than the design 
of air-conditioning system. However, because a zone with different orientation may reach 
peak cooling load at different times, if a more centralized HVAC system is proposed, the 
cooling capacity for the whole building may require less sizing than the sum of individual 
zone sizing. The possible smaller sizing due to different design of HVAC system is however 
not studied in this paper.  
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The design indoor temperatures for heating and cooling are selected to be 20°C and 24°C 
respectively, with throttling range being ±1°C.  The minimum fresh air supply is taken as 10 
litres/second per person (AS 1668.2-1991), which is circulated during all occupied hours. 
The activity profiles for internal loads and HVAC system are tabulated in Table A-1 of 
Appendix A, which is suggested by ABCB for the office buildings (ABCB, 2002).  
In order to allow the current designed buildings be modelled under the future climate, the 
design day method (Winkelmann et al, 1993) has been used in this study to determine the 
HVAC system sizing. This is necessary, as we need to override the future weather data, and 
instead use the second-set of current design weather variables (usually the user-defined daily 
peaks for both the summer and winter seasons) in the equipment sizing calculation of 
building simulation software. If this method (the design day method) is not used, then the 
building simulation software will instead use the single set of future weather data to do both 
the system sizing and the energy performance calculation for the building. A building 
designed this way is not the current designed building.   
4. Weather data 
The Test Reference Year (TRY) weather data for each capital city are used to represent the 
current weather condition. Based on the most recent published climate change scenarios for 
Australia (CSIRO, 2001), the TRY weather data is modified by the approximately imposed 
method to generate the future hourly weather data for each capital city in Australia (Guan et 
al, 2005). Depending on the level of information provided for the future weather prediction, 
this method allows either the method of retaining to current level, constant offset method or 
diurnal modelling method be used.  
It is noted that the “Low” and “High” scenarios are used for a specific projected year to span 
the most likely range of possibilities. This is due to the limitation of current climate models 
and the uncertainties of future greenhouse gas emissions, which are subject to the future 
population growth, technological change and social and political behaviour etc. The climate 
change projection for the years of 2030 and 2070 are used to represent the short and long 
term future global warming. 
SIMULATION RESULTS  
Two types of results, regarding both the indoor thermal environment and building energy 
performance, are presented and discussed in this section. The overall performance for the 
building as a whole is represented by the average zonal results weighted by the floor area. 
Therefore, the average indoor air temperature (T) and the average thermal load (E) for the 
whole building are calculated as follows: 
T = 
A
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=
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A
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1
 (2) 
where 
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n – number of air conditioned zones in the sample building, dimensionless 
ti – average zonal air temperature (°C) 
ei – average zonal thermal load (W or kWh) 
Ai – floor area for each zone (m²) 
A – sum of Ai for whole building, A = ∑
=
n
i
iA
1
 (m²) 
1. Indoor thermal environment 
As an indicator of the quality of indoor thermal environment, the percentage of occupied 
hours (8am to 5pm) in temperature exceeding 25°C will be used to measure the overheating 
problem. The choice of 25°C is based on the following two reasons: 
1. The “comfort envelope” for humans is 19-25°C. Outside this range people tend to 
feel either cold or hot. Most air-conditioning systems are therefore designed to 
maintain temperatures in the range of 20-24°C, which gives about 1°C margin before 
occupants feel uncomfortable and start to complain (Dobney and Sinclair, 1995). For 
the sample building the design cooling temperature is 24±1°C, so 25°C is the highest 
threshold of design intention.  
2. Less than 5% of occupied hours over 25°C per annum has been suggested in UK 
(Levermore et al, 2000) and the Netherlands (van der Linden et al, 2002) as a 
criterion to determine whether a building has an overheating problem. If less than 5% 
of occupied hours are over 25°C, the building would be regarded as thermally 
comfortable. Otherwise, it would be regarded as a thermally un-satisfactory (or 
uncomfortable) building. 
In order to examine the indoor thermal environment of an existing air conditioned building in 
future climate, the design day method, as described in the previous section, is employed to 
determine the building system sizing under the current design criteria. This means with the 
potential global warming, such office building could have an under-sizing air-conditioning 
system and could, therefore, be subject to overheating in warm climate of the future. 
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Figure 2: The effect of external temperature increase on the internal temperature change 
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The effect of external temperature increase on the average indoor air temperature is shown in 
Figure 2. It can be seen that with an increase of annual average temperature, the tendency to 
overheating varies from one city to another, from the weak to strong being Hobart, Canberra, 
Melbourne, Adelaide, Perth, Sydney, Brisbane and Darwin. By comparing this sequence with 
the climate indicator for these cities (Table 1), it seems to confirm that an office building in a 
cooler place has better capacity to respond to the warming external condition and has lower 
tendencies to have overheating problem.  
From Figure 2, it also appears that if the warming is less than 2°C, the sample building would 
cope well with such environment and perform satisfactorily in all the capital cities in 
Australia. However, if the annual average temperature increase is over 2°C, then the risk of 
current office buildings subjected to overheating will increase significantly. With an increase 
of external air temperature more than 5°C, all the office towers regardless where they are 
located would suffer from the overheating problem.  
The results of percentage of occupied hours exceeding 25°C for the sample building are also 
tabulated in Table 4. It can be seen that the sample building can generally adapt to the 
increasing temperature as projected for the year of 2030 High and Low scenarios and the 
year of 2070 Low scenario. However, for the 2070 High scenario, all capital cities, except for 
the Hobart, will have the overheating problem. The extent of overheating is varied from one 
city to another, with Darwin (31.6%) being most serious and followed by Brisbane (16.5%) 
and Sydney (13.2%).  
Table 4: The percentage of occupied hours over 25°C for the sample building in varied 
locations 
    2030 2070 
Location Current Low High Low High 
Adelaide 1.1% 1.2% 1.8% 1.4% 7.9% 
Brisbane 1.0% 1.2% 2.8% 1.6% 16.5% 
Canberra 1.1% 1.3% 2.1% 1.6% 6.6% 
Darwin 1.3% 1.7% 4.1% 2.3% 31.6% 
Hobart 0.3% 0.3% 0.6% 0.5% 3.7% 
Melbourne 0.9% 1.0% 1.6% 1.2% 6.2% 
Perth 0.7% 0.9% 1.6% 1.1% 6.6% 
Sydney 0.5% 0.6% 1.6% 0.9% 13.2% 
2. Building energy performance 
In order to study the possible impact of global warming on the building energy performance, 
the change of building cooling load is chosen in this study as an indicator of this effect. This 
is reasonable, because office buildings are often internal load dominated, having significantly 
higher internal load intensity than other types of commercial building. Through analysis of 
building simulation results for the modelled office building, it has been found that for all the 
Australian capital cities, office buildings use much more energy to counteract cooling loads 
than heating load. Even for the city of Canberra and Hobart, heating load may still take less 
than 5% of the cooling load Therefore, only building cooling load and the total building 
energy use (which also include energy uses due to lighting, office equipment, space heating, 
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and water pumping etc) will be discussed in this section. The coefficients of performance for 
the heating and cooling have been assumed to be 1 and 3 respectively. 
Regarding to the effect of possible global warming on the building cooling load of Australian 
office buildings, two scenarios will be examined here. One is focusing on the existing 
buildings that are designed based on current weather condition (i.e. HVAC systems are sized 
by the design day method), which means the HVAC system may be under-sized in future 
climate. Another is for the new buildings where the possible increase of external air 
temperature has been taken account (i.e. HVAC systems are sized according to the peak 
loads from the weather file), which means that these building should perform satisfactorily in 
face of global warming.  
• Existing buildings designed with current climate condition 
The effect of possible global warming on the building cooling load and energy use of 
Australian office buildings is shown in Figure 3. It can be seen that there is a nearly linear 
correlation between the increase of average external air temperature and the increase of 
building cooling load and total energy use. However, the extent of this effect varies 
significantly from one city to another.  
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Figure 3: The effect of external temperature increases on building energy performance  
For the building cooling load, such effect, from the stronger to the weaker, is found to be in 
the order of Hobart, Melbourne, Canberra, Adelaide, Sydney, Perth, Brisbane and Darwin 
respectively. Comparing this sequence with climate indicators for these cities (Table 1), it 
seems to indicate that a cooler place will have a relatively higher cooling load increase but 
still a better capacity to respond to the warming external condition. Therefore, it is more 
unlikely to suffer from overheating problem. This finding is consistent with the results of 
overheating analysis discussed in the section of indoor thermal environment. 
From Figure 3, it is also noted that the difference in the sequence of effect between building 
cooling load and total energy use seems to be somehow reversed. Although Darwin has the 
smallest change of building cooling load, it has the largest change in the building total energy 
use. In another extreme, Hobart has the largest change of building cooling load, but it has the 
smallest change of building total energy use. This phenomenon may be attributed to the 
different weights of the cooling energy relative to the building total energy use. 
It can also be seen from Figure 3 that, for existing buildings which are designed under 
current climate condition, the increase of building cooling load for Australia is typically 2-
3% for 2030 Low scenario, 9-14% for 2030 High scenario, 5-8% for 2070 Low scenario and 
27-48% for 2070 High scenario. In parallel, the increase of building energy use is typically 
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2030 High 
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2030 Low 
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0.4-1.0 % for 2030 Low scenario, 1.8-5.1% for 2030 High scenario, 1.0-2.5% for 2070 Low 
scenario and 6.4-15.1% for 2070 High scenario. 
• New buildings designed under future projected climate  
From the previous analysis of indoor thermal environment, it has been found that the 
modelled existing building, which is designed based on the current design temperature, will 
cope well for the climate change scenarios of 2030 Low and High projections and the 2070 
Low scenario projection. However, for the 2070 High scenario, the modelled building would 
have overheating problem. Therefore, a larger cooling capacity would be required to improve 
the building thermal comfort level to an acceptable standard. 
The required cooling capacities for the sample office building designed under both the 
current condition (using design day method) and the 2070 High scenario condition (based on 
weather file) are calculated and listed in Table 5. The column of “Current condition” 
indicates that the cooling capacity of the whole building is designed on the current design 
temperature or present climate condition. The column of “2070 High condition” indicates 
that the cooling capacity of whole building is designed on the projected climate condition for 
the 2070 High scenario, which means the potential global warming has been taken into 
account in the building design. It can be seen from the column of “increase” that the required 
increase of cooling capacity for the whole building would vary between 28% (Melbourne) to 
59% (Sydney), which is quite significant.  
Table 5: The cooling capacities of the sample building for different design conditions  
  Current condition 2070 High scenario condition 
City (kW) (W/m²) (kW) (W/m²) Required capacity increase  
Adelaide 1581 129 2150 176 36% 
Brisbane 1719 140 2319 189 35% 
Canberra 1527 125 2132 174 40% 
Darwin 2143 175 3109 254 45% 
Hobart 1151 94 1486 121 29% 
Melbourne 1577 129 2020 165 28% 
Perth 1752 143 2303 188 31% 
Sydney 1601 131 2554 208 59% 
Table 6: The increase of cooling load for the sample building with different design 
criterion at weather condition of 2070 High scenario.  
  Design at Current Climate Design at Future Climate  
  Current 2070 High 2070 High  
Location 
Cooling load 
(MWH) 
Cooling load 
(MWH) Increase 
Cooling load 
(MWH) Increases Difference 
Adelaide 2026 2824 39.3% 2956 45.9% 6.5% 
Brisbane 2943 3863 31.3% 4019 36.6% 5.3% 
Canberra 1678 2469 47.2% 2565 52.9% 5.7% 
Darwin 4395 5605 27.5% 6061 37.9% 10.4% 
Hobart 1280 1851 44.7% 1928 50.6% 6.0% 
Melbourne 1722 2492 44.7% 2574 49.5% 4.7% 
Perth 2487 3275 31.7% 3390 36.3% 4.6% 
Sydney 2408 3342 38.8% 3513 45.9% 7.1% 
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The increases of required cooling load for the sample office building with different 
design criteria (i.e. based on either the design day method or the proper weather file) on 
weather condition of 2070 High scenario are tabulated in Table 6. It can be seen that 
compared to the current climate condition, the modelled existing office building under the 
2070 High scenario climate condition will require 27 to 48% more cooling load, although 
the building may still suffer overheating problem due to under-sized cooling capacities. 
In order to improve building performance to the satisfactory level, a larger cooling 
capacity (see Table 5) will be needed and this will lead to a further increase of 4 to 10 % 
of cooling load if a building is designed at future climate in comparison with a building 
designed at current climate.  
CONCLUSION 
In this paper, the implication of global warming on a sample air-conditioned building in 
Australia has been studied. Through building computer simulations, the probable 
overheating problem due to possible undersized air-conditioning system has been 
quantified. The change in cooling loads imposed by external warming weather has also 
been presented for all the state capital cities in Australia.  
It has been found that in terms of the building indoor thermal environment, the existing 
buildings would generally be able to adapt to the increasing warming of 2030 year Low 
and High scenarios projections and 2070 year Low scenario projection. For the 2070 year 
High scenario, the study indicates that the existing office buildings, in all capital cities 
except for Hobart, will suffer from the overheating problem. When the annual average 
temperature increase exceeds 2°C, it has been found that the risk of current office 
buildings subjected to overheating will be significantly increased. 
For existing buildings which are designed under current climate condition, it has been 
shown that there is a nearly linear correlation between the increase of average external air 
temperature and the increase of building cooling load. The increases of cooling load for 
existing buildings vary significantly (from 2% to 48%), depending on the assumed future 
climate scenarios, as well as different locations. For the new buildings, in which the 
possible global warming has been taken into account in the design, a further increase of 
4-10% of building cooling load would be required for the 2070 High scenario to improve 
the building thermal comfort to an acceptable standard. The required increases of the 
cooling capacities for the new buildings vary from 28% to 59%.  
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Appendix A: Activity profiles for office buildings 
 
Table A-1: The activity profiles of internal loads and HVAC system for office buildings (ABCB, 2002) 
 
(hour ending) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
occupancy 0% 0% 0% 0% 0% 0% 0% 25% 90% 97% 97% 97% 97% 97% 97% 97% 97% 75% 25% 10% 2% 2% 0% 0% 
lights 10% 10% 10% 10% 10% 10% 10% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 10% 10% 
office power 40% 40% 40% 40% 40% 40% 40% 45% 95% 100% 100% 100% 100% 100% 100% 100% 100% 80% 45% 40% 40% 40% 40% 40% 
W
e
e
k
d
a
y
 
hvac 0% 0% 0% 0% 0% 0% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 0% 0% 0% 0% 0% 0% 
   
occupancy 0% 0% 0% 0% 0% 0% 0% 0% 25% 50% 50% 50% 50% 50% 50% 25% 0% 0% 0% 0% 0% 0% 0% 0% 
lights 10% 10% 10% 10% 10% 10% 10% 10% 100% 100% 100% 100% 100% 100% 100% 100% 10% 10% 10% 10% 10% 10% 10% 10% 
office power 40% 40% 40% 40% 40% 40% 40% 40% 45% 55% 55% 55% 55% 55% 55% 45% 40% 40% 40% 40% 40% 40% 40% 40% 
S
a
t
u
r
d
a
y
 
hvac 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
  
occupancy 0% 0% 0% 0% 0% 0% 0% 0% 25% 50% 50% 50% 40% 40% 40% 25% 0% 0% 0% 0% 0% 0% 0% 0% 
lights 10% 10% 10% 10% 10% 10% 10% 10% 100% 100% 100% 100% 100% 100% 100% 100% 10% 10% 10% 10% 10% 10% 10% 10% 
office power 40% 40% 40% 40% 40% 40% 40% 40% 45% 55% 55% 55% 55% 55% 55% 45% 40% 40% 40% 40% 40% 40% 40% 40% 
P
u
b
l
i
c
 
H
o
l
 
hvac 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
  
occupancy 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
lights 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 
office power 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 40% 
S
u
n
d
a
y
 
hvac 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 
 
Note:  
- Levels are the average for the hours shown. 
- Occupancy time credited if occupancy level > 5% 
- Lighting time credited if lighting level > 10% 
- Power time credited if power level > 40% 
